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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL HARDWARE -
NUMBER: 05-5-B0J-1A X

SUBSYSTEM NAME: DATA PFROCESSING SYSTEM (DFE5)

REVISION: 7 05724/
FART DATA
PART NAME - PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : E-MULTIPLEXER.DEMULTIPLEXER MCE15-0004-7200
HONEYWELL _ £258000- 202

EXTENDED DESCRIFTION OF PART UNDER ANALTEIS:
FLIGHT AST EMDM: "FAT", "FAZ", "FAY", AND "FAd",

REFERENCE DESIGHATORS:  S4VT2A7
SEVY2AL
SEVTZAR
SEVTZA10

QUANTITY OF LIKE ITEMS: 4
FOUR

FUNCTION:

FROVIDES MULTIPLEXED INTERFACE BETWEEN THE COMPUTER, ACTUATORS, AND
SOME GUIDANCE RAVIGATION AND CONTROL [GN&C) BENSORS. CONVERTS
ANALOG/OISCRETE SUBSYSTEM DATA TC ADIGITAL FORMFOR DATA BUS TRAWSFER.
PROVIDEE DATA BUFFERING. FORMAT CONVERSION AND DISCRETE DATA
CONDITIONING FOR COMMAND QUTPUTS TO CRITICAL FUNCTIONS SUCH AS
AERCESURFACES ACTUATION, ENGINE GIMBALLING, ELECTRO MECHANICAL DEVICES.
REACTION CONTROL SYETEM (RCS) CONTROL ETC. EACH EMDM CONTAINS
INTERNAL REDUNDANT POWER SIUPPLY SECTIONS AND REDUNDANT DATA MANDUING
SECTIDHS (CORES).
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FRINT DATE: 4/18/96

FAILURE MODES EFFECTS ANALYS!S FMEA = SiL FAILURE MODE

NUMBER: - 05-5-B0318. 02

REVISIONE: 8 L32viee
SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DFS)
LRL: E-MULTIFLEXER-DEMULTIPLEXER CRMCALITY DF THIS
ITEM NAME: E-MULTIFLEXER-DEMULTIFLEXER FAILURE MODE: 1R2

FA!LURE MODE:
ERRDNEQUS OUTPUT

MISSION PHASE:

PL

(M=

oo
Lo
LE

PRE.LAUNCH

LIFT-OFF

ON-CREIT

DE-CRBIT '
LANDOING/SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMEA

CAUSE:

103 DRISCOVERY
104 ATLANTIS
103 ENDEAVOUR

ADDRESS VALIDATION BY FAILED CHIP, FAILED ELEMENT IN DATA PATH, ADDRESE
CHECK FALLIRE, DATA ERROR TO EMDM. ANALOG/MIGITAL {40 CONVERTER FAILURE,
FIZCE PART FAILURE IN THE SEQUENCE CONTROL UNIT {(SCL).

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN

PASEFAIL RATIDMALE:

At

2]

A) PASE
E} FaiL
L) PAsS

FalLL SCREEN E BECAUSE SOURCE OF ERRONEQUS DUTPUY CANNDT BE IDENTIFIED
AND MAY BE ACCEPTED AS A VALID DATA

C

- FAILLIRE EFFECTS -
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FAILURE MODES EFFECTS ANALYS(S [FMEA} — CIL FAILURE MODE
NUMBER: 85-5-BG03-14-102

(A} SUBSYSTEM:
LOSS DF ONE EMOM

{E} INTERFACING SUESYSTEM({E):
DATA FOR ANGTHER LINE REPLACEASLE UNIT (LRU} EXECUTED, OR WRONG TASK
BEING SELECTED.

iCy MISEION:
FOSSITLE EARLY MISSION TERMINATION DECISHIN DUE T LOSS OF RESUNDANTY.

D) CREW, VEHICLE, AND ELEMENT(S]:
FOECELE [ M85 OF CREWAVEHICLE.

{EY FUNZTICNAL CRITICALITY EFFECTE:
CRITICALITY 1R2 BECAUSE OF THE FOLLOWING REASONS:

ALL PHASES:
A SINGLE ANALOG OUTPUT PROBLEM TO THE GENERAL PURPQOSE COMPUTER (GPC)

HAS NG EFFEST. TWD LIKE ANALGSG QUTRUT FAILURES TO THE GRC THAT #FROVIDE A
SIASED OUTFUT THAT IS EELOW THE SOFTWARE REQUNDANCY MANAGEMENT
THRESACDLD CAN RESULT IN & LDSS OF VEHICLE IFIT QCCURS ON THE FOLLEWVYING
SENSORSE; JRSITER RATE GYRD ASSEMELIES (RGA'S) AND ORBITER FQRITION
FSIDBADHS. THE TYPE OQF EMDM FAILURES THAT CAM PRSCUCE THIS PROELEM ARE
AT CONVERTER, MCDULE SELECTODR, CHANNEL SELECTOR, AND DEMDRITE GROWTHS
[N ANPLT FILTER CAPACGITORS, CRTS983IC PROVIDES PARTIAL DETELCTION OF AMALOG
NPT CARD FAILURES BY EXEQUTING AT BUILT IN TEST EQUIPMENT (SITE} TEST.

QM OREIT:
Fa EMDM ERRONEDUS QUTRLT COMMANDS TO EMNABLE MAIN REACTION CONTROL
STYSTEM (RS} OURING PROXINMITY OPERATIONS CAN RESULT IN LOSS OF

CREWANEHICLE.

FOR ASTEMT/ENTRY:

A FAILURE CONDITION, SUSH THAT RESPONSE DATA FROM EMOKAS TO GPCS HAS LESS
THAMN § MICROSEZSOND GAPS BETWEEN CONSECUTIVE WORDS, CAN CAUSE A NOM-
UNIVERSAL D ERRSR COMDITION DUE TO DIFFERIMNG PERCERTION OF ARRNING DATA
AMOMNG THE GPFCE OF THE PASS REDUNMDANT SET. DURIMNG ASCENT AMD ENTRY,
ENGAGE OF THE BFS IS5 THEN REQUIRED. A SUBSEQUENT FAILURE CAUSING LOSE OF
EFS CANRESULT IN LOSS OF VEHICLECREW.

FOR ASCENT:
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PAGE; 8 PRINT DATE: 04715/

FAILURE MODES EFFECTS ANALYS!S {(FMEAR) — CIL FﬁtlLuRE MCDE
NUMEBER: 05.5-803-1A-12

(1) UNVOTED EFFECTORS, NO EFFECT ON 18T FAILURE, 2ND RELATED FAILURE COULD
CAUSE EXTERNAL TANK (ET) SEPARATION DDORS TO CLOSE PREMATURELY,
RESLULTING IN BENT LINKAGE WHICH PREVENTE SUBEEQLIENT DOOR CLOSING.

(21 EMDM FA1, 2. 3. OR GPG 1, 2, OR 3 ERRONEOUS CUTPUT WHICH RESULTS IN BODY
FLAP ENABLE AND UP COMMANDS ON THE SAME CHANNEL, COUPLED WITH LOSS OF
OUTPUT ON ANCTHER CHANNEL (GPC, EMDM, ACTUATOR, MOTOR OR AUXILIARY
POWER UNIT (APU}), WILL CAUSE THE BODY FLAP TO DRIVE IN THE UP DIRECTION,
CONTACTING AN ENGINE BELL. THIS CAN RESULT IN LOSS OF VEHICLE/CREW.

(3] IDENTICAL ERRONEQUS QUTPUTS FROM TWO FA EMDM'S {Fat, 3 OR 4) CAN RESULT
iN OPENING BOTH SERIES CONNEGTED RTLS LHZ DUMP VALVES. DUMPING |HZ DVER
OREITER WING. IF LESS THAN 100.000 FEET, COULD RESULT IN EXPLOSION. SIMILAR
ERRONESUS OUTPLITS CAN QPEN TWO SERIES LHZ MANIFOLD REPRESSURIZATION
VALVES WHICH CAN INJECT GASECUS HE AND H2 INTO THE LH2 MANIFCLD RESULTING
1N POSSIELE SEME COMBEUSTION INETABILITY,

(4] TWO FA EMDM FAILURES THAT CAUSE IMPROPER COMMANDS TO A SUFFICIENT
NUMBER OF JETS CAN RESULT IM ORBITER ET CONTACT OR AN ORBITER OUT-0OF-
CONTROL CONDITION AT SEPARATION.

-DIEPOSITION RATIONALE-

(&) DESIGN:

ALL PARTS SELECTED FROM MFOOC4-400 QORBITER PROJECT PARTS LIST (OFPL) WHICH
CALLS FOR JANTXV LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 25
50% TN HYBRIDS & TRANSISTORS, 25 10% ON RESIETORS, CAPACITORS AND OTHER
COMPONENTS, PARTS THAT DID NOT MEET ORBITER PROJECT PARTE LIST
REQUIREMENTS FOR QUALIFICATION, TRACEARILITY SCREENING OR BURN-IN WERE
REVIEWED AND WERE FOUND ACCEPTAELE FOR THEIR GIVEN FUNCTICNS,
REDUNDANT COMMAND/SIGNALS FOR CRITICAL FUNCTIONS ROUTED THROUGH
SEFARATS EMDW'S. DESIGN ALSO INCORPORATES RELIABILITY, MAINTAINABILITY,
ENVIRONMENTAL AND TRANSPORTABILITY RECUIREMENTS AND OTHER DESIGNS AND

- CONETRUCTION FER SPECIFICATION MEE15-0004.

{B] TEST:

EACH UNIT SUSJECTED TQ ACCEPTANCE TEST PROCEDURE (ATT) TEST (TP82580D0) AT
HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, ACCEFTANCE VIERATIONAL
TEST {AVT). ACCEPTANCE THERMAL TEST (ATT). EXAMINATION OF PRODUCT.
INSULATION REEISTAMCE TEST, DIELECTRIC STRENGTH TEST, PERFORMANCE, AND
FPOWER VARIATION TEST.

QUALIFICATION TEST (T8256181) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL, POWER, ELECTROMAGNETIC COMPATIRBILITY {EMC), HURIDITY, THERMAL,
VIBRATION. TRERMAL VACUUM. LIGHTNING, SHOCK, SALT/FOG, 1000 ONOFE CYCLE
LIFE TEST, ACCELERATION, AND EXPLOSIVE/CORROSIVE ATHMOSPHERE
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FPARE: ¥ FRINT DATE: 4M18/895
- FalLURE MODES EFFECTE AMALYSIS (FMEA) = CIL FAILURE MODE
MUMBER: 05.5-803-1A- 02

GROUND TURNAROQUND TEST: ALL TURMARQUND CHECKIUT TESTING IS
ACCOMPLISHED IN ACCORDANCE WITH OMRSD.

(C) INSFPECTION:
RECEIVING INSFECTION
CERTIFICATIONS & SCOURCE INSF‘"ETIDN TEST REPORTS ARE ON FILE. CASES AND

FLATPAZKS ARZ ENVIRONMENTALLY SCREENED, INCLUDING LOOSE FPARTICLE
DETEZTION IN RECEIVING INSPECTION. ALL HYBRID CDMF‘DNENTE ARE LOT SAMPLED
I RECENVING INSPECTION,

CDNTAMINATIDN CONTROL
CLEAMNLINTSES TO CLASE 100,000 LEVEL 1S VERIFIED BY INSPECTICON.

ASSEMELYINSTALLATION

VISUAL INSPECTION IS PERFORMELD AT KIT RELEASE. PRINTER WIRING BOARD

: Mf""FEC}S...., TION ANALYEIS IS PERFORMED AND MONMITORED BY INSPECTION. QUALITY
CONTRCL VERIFIES AND WITNEEEES TORDUE OPERATIONE. QUALITY CONTROL
VEREFIEE SOLNERTD CORNECTIONS AND ASSEMELY OF FARTE. TOOL CERTIFICATION
AMD TENSILE reRTR ARF MAINTANED. QUALITY CONTROL PERFORMS FRE-CAF
VISUAL INSPECTION FGR SLEANLINESS. QUALITY CONTROL WVERIFIES CONYEYOR
FWRHACE PROFILETEMPERATURE EVERY 80 DAYS, QUALITY CONTROL VERIFIES ALL
FLATNESS & SURFACE ROUGHNESE FOR PROPER HEAT TRANSFER. THERMAL
FROTECTION CONTROLS EXIST FOR ALL SCLDERED CONMECTIONS,

MONDESTRUCTIVE EVALUATION
RADIOGERARHIC INSPECTION OF SELECTED CDMFDNEWS ILE.. TANTALUM
CAFAZITORS |5 FERFORMED.

CRITICAL PROCESSES
IMIPZCTION VERIFIES CRIMPING QFERATIONS AND SERTIFICATION. SOLDERING
REQUIRZMENTS PER NHESI0A.4(3A) AND |5S 088004 ARE VERIFIED BY INSPECTION.

TEETING
ATF IS5 DESERVED AND VERIFIED BY QUALTTY CONTROL. INCLUDING AVT AND ATT.

HAMOL INGPACKASGING

PROFER GROUJNDING OF ELECTRICALLY STATIC SEMSITIVE DEVIEES WHEN HANDLING
I3 PERFORMED PACKAGING AND PROTECTION VERIFIZD BY INSPECTION.

(D} FAILURE HISTORY:
CURFENT DATA OM TEST FAILURES. FLIGHT FAILURES, LNEXRLAINED AMDMALIES, AMND

CTHER FAILURES SXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUMD IN THE PRACA DATABASE

{E) OPERATIONAL USE:
FORTMODING TO RECOVER MDM FUNCTIONALITY 15 AFMLAELE A5 FOLLOWS
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FAGE: 10 PRINT DATE: 4/1B/8E

FAILURE MCDES EFFECTS ANALYSIS (FMEA) - it FAILURE MODE
- - NUMBER: 05-5-803-1A-02

A} MMTOZ - PORTMODING WILL NOT BE PERFORMED UNLESS IT 15 NECESSARY FOR
CRITICAL CAFARILITY,

E) FOST HMWE‘ TO FRE MZCD - FORTHMODING MAY EE FERFORMED TO REGAIN
CRITICAL CAFABILITY OR AFTER ANY SECOND FAILURE. NON-CRITICAL RECOVERY
WILL NOT BE FERFORMED FOR NON-LINIVERSAL VO ERROR CASES,

£y POST MECO - PORTMODING MAY BE PERFORMED IN ANY VALID PHASE OR OPS,
EXCEFT FOR NON-UNIVERSAL WO ERROR CASEE,

(REFERENLCE FLIGHT RULE 7-37)

= AFPROVALE -

EDITORIALLY APPROVED . R : /? j d_,cm..g,,_

EDITORIALLY APPROVED JBC

. : o -
TECHHNICAL APPROWAL . VIS APPROVAL FODRM D ORe-CIL-013 5
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